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We Claim: 




^ 1 • A method of forming a precursor for use in manuf;^ 
circuits comprising the steps of: 



luring integrated 



providing a quantity of an antireflective compound ^d a substrate having a 
surface onto which said compound is to b^pplied, said antireflective 
compound having the formula 




wherein: 

R represents aAinkage group ;^ 

each X is individually selected from the group consisting of hydrogen, 
the/halogens, nitro groups, amino groups, acetamido groups, 
substituted and unsubstituted cyclic and heterocyclic groups, 
yand COR*, where R* is selected from the group consisting of 
hydrogen, substituted and unsubstituted phenyl groups, 
substituted and unsubstituted alkyl groups, cinnamoyl, 
naphthoyl, acryloyl, methacryloyl, furoyl, and 
thiophenecarbonyl groups; and 
subjectirig said antireflective compound to a chemical vapor deposition process 
so as to deposit said antireflective compound in a layer on said substrate 
surface. 
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2. The method of claim 1, further including the step of applying a 
photoresist layer to said antireflective compound layer. 

3. The method of claim 1, wherein at least one of said cyclic moieties is 
heterocyclic or aromatic. 

4. The method of claim 3, wherein said cyclic moieties are selected from 
the group consisting of benzene, naphthalene, anthracene, phenanthrene, pyrene, 
pyridine, pyridazine, pyrimidine, pyrazine, thiazole, isothiazole, oxazole, isooxazole, 
thiophene, furan, and pyrrole. 

5. The method of claim 1, wherein the strain energy of said antireflective 
compound is at least about 10 kcal/mol. 

6. The method of claim 1 , wherein said substrate comprises a silicon wafer. 

7. The method of claim 1 , wherein said chemical vapor deposition process 
comprises the steps of: 

(a) subjecting said antireflective compound to a sufficient temperature and 

pressure to form said antireflective compound into a vapor; 

(b) cleaving the resulting vaporized compound; and 

(c) depositing said cleaved compoimd onto said substrate surface. 

8. The method of claim 7, wherein said subjecting step (a) is carried out at 
a temperature of from about 35-1 60°C and a pressure of from about 2-50 mTorr. 



9. The method of claim 7, wherein said cleaving step (b) comprises 
breaking a bond between two of the atoms of each R. 
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10. The method of claim 7, wherein said cleaving step (b) comprises 
pyrolizing said antireflective compound. 

1 1 . The method of claim 1 0, wherein said pyrolizing step comprises heating 
said antireflective compound to a temperature of from about 580-700°C. 

12. The method of claim 7, wherein said causing step (c) comprises 
subjecting said cleaved compound to a temperature of from about 20-25 °C. 



^-^13. The method of claim 1, wherein^aiu antireflective compound layer is 
subst^tially insoluble in solvents utihzed m^id photoresist layer. 



14. The method of claims, ftirthep^iniDluding the steps of: 

exposing at lea^ a portion (of said photoresist layer to activating 
radiati/2m; 

developing iSaid exposed photoresist layer; and 
etching safid developed photoresist layer. 



15. The method of claim 1 A wlxefejiwthe antireflective compound layer 
deposited on said substrate surface ab5^3(fb^ at leWrabout 90% of light at a wavelength 
of from about 150-500 nm. 

16. The method of claim 1, wherein the antireflective compound layer 
deposited on said substrate surface will be subjected to light of a predetermined 
wavelength and has a k value of at least about 0.1 at said predetermined wavelength. 



17. The method of claim 1, wherein the antireflective compound layer 
deposited on said substrate surface has a percent conformality of at least about 85%. 
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1 8. The method of claim 1 , wherein said substrate comprises raised features 
and structure defining contact or via holes, and said subjecting step comprises 
depositing a quantity of said antireflective compound in a layer on said features and 
said hole-defining structure. 



• 



<^J^^ 1 9. A precursor structure formed during the course of the inje^ated circuit 
man/ufacturing process, said structure comprising: 
a substrate having a surface; and 

a layer comprising an antireflective compoufid on said surface, said 
antireflective compound layer being formed on said surface by 
a chemical vapor deposition pfocess and said antireflective 
compound comprising a poljjmer being formed from monomers 
having the formula 
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wherein: 

R represents a linkage group; and 

each X /s individually selected from the group consisting of the 
iydrogen, the halogens, nitro groups, amino groups, acetamido 
^groups, substituted and unsubstituted cyclic and heterocyclic 
groups, and COR*, where R* is selected from the group 
consisting of hydrogen, substituted and unsubstituted phenyl 
groups, substituted and unsubstituted alkyl groups, cinnamoyl, 
naphthoyl, acryloyl, methacryloyl, furoyl, and 
thiophenecarbonyl groups. 
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20. The structure of claim 1 9, said structure further comprising a photoresist 
layer on said antireflective compound layer. 

21. The structure of claim 19, wherein at least one of said cyclic moieties 
is heterocyclic or aromatic. 

22. The method of claim 2 1 , wherein saifi cyclic moieties are selected from 
the group consisting of benzene, naphthalene, /anthracene, phenanthrene, pyrene, 
pyridine, pyridazine, pyrimidine, pyrazine, thiazble, isothiazole, oxazole, isooxazole, 
thiophene, furan, and pyrrole. / 

23 . The method of claim 1 9, whe/ein the strain energy of said antireflective 
compound is at least than about 10 kcal/nySl. 

24. The method of claim 19, wherein said substrate comprises a silicon 
wafer. / 

25. The method of claim 19, wherein the antireflective compound layer on 
said substrate surface has a thickAess of from about 300-5000 A. 

26. The method o^laim 19, wherein said antireflective compound layer is 
substantially insoluble in sowents utilized in said photoresist layer. 

27. The methoA of claim 19, wherein the antireflective compound layer 
absorbs at least about 90% of light at a wavelength of from about 150-500 nm. 

28. The mdthod of claim 19, wherein the antireflective compound layer, 
when subjected to light of a predetermined wavelength, has a k value of at least about 
0.1 at said predetermined wavelength. 
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29. The method of claim 1 9, wherein the antireflective compound layer has 
a percent conformality of A least about 85%. 



30. The ni^hod of claim 1 9, wherein said substrate comprises raised features 
and structure defimhg contact or via holes and said antireflective layer is on at least 
some of said features and said hole-defining structure. 
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3 1 . \ A light attenuating compound having the formula 




cyclic moiety 



cyclic moiety 



wherein: 

R represents a linkage gro^; and 
each X is individually selfected from the group consisting of hydrogen, 
the halogens, /itro grcnips, amino groups, acetamido groups, 
substituted m\A unsubstimted cycHcland heterocyclic groups, 
and COFy , where is selected f^om tj?fe group consisting of 
hydrogen, substituted and\ unsu\j>stituted phenyl groups, 
subsjmited and unsubstitute^^ alkyl groups, cinnamoyl, 
na^hthoyl, acryloyl, met^acryloyl, furoyl, and 
liophenecarbonyl groups; and 
whenyboth cyclic moieties are naphthalenV each X is individually 
selected from the group consisting of the halogens, nitro groups, 
amino groups, acetamido groups, and carbonyls. 



32. J The compound of claim 3 1 , wherein each cyclic moiety is selected from 
the group consisting of naphthalene, anthracene, thiophene, and pj^dine. 



The compound of claim 30, wherein said X is COR^ an^ R^ is selected 
from th^ group consisting of phenyl, methyl phenyl, methoxyphenyl, Vitro-phenyl, 
cinnamoyl, naphthoyl, acryloyl, methacryloyl, fiiroyl, and thiophenecarboayl groups. 



of: 



35. 
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The compound of claim 33, wherein each R comprises ethyl 




\The compound of claim 32, wherein each R comprises^ttiyl groups. 

A me^od of forming a light attenuating compmrfid comprising the steps 

reacting at Ife^st two cyclic compounds;^;<^ith a halogenating agent in the 
presen6e of a catalyst and/a solvent so as to halogenate the 
cyclic compounds; £ 
reacting the cyclic compounds so as to yield an antireflective compound 
comprising two cyclic moieties joined via a linkage group 
bonded both to^avfirst location on one of the cyclic moieties and 
to a first lopation dn the other of the cyclic moieties. 



37. The method en claim 36, wherein said halogenating agent is selected 
from the group consisting^f brominating and cMorinai[ms(4gefxts. 




38. The method of claim 37, whereim said\ h^adogenating agent is A^- 
bromosuccinimide> 
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42. The method of claim 41, wherein said alkyl-donating compound 15 
parafontialdehyde. 

43. NThe method of claim 36, wherein the antireflective con^f^ound formed 
in said second reacting step has the formula 



cyclic moiety 



R 




y^yclic moi^y 



m 

I: 
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wherein: 

R represents a/inkage group \and 

each X is inffividually selected^oni fce groub consisting of hydrogen, 
thjd halogens, nitro groups, aimno^oups, acetamido groups, 
Substituted and unsubstitutsed cyclic and heterocyclic groups, 
and COR\ where is seleJsted from the group consisting of 
hydrogen, substituted and Vinsubstituted phenyl groups, 
substituted and unsubstituteoy alkyl groups, cinnamoyl, 
naphthoyl, acryloyl, meth^acryloyl, furoyl, and 
thiophenecarbonyl groups. 



/ 



31 



44. A method of forming a precursor for use in manufactxiring integrated 
circu'i^s comprising the steps of: 

providing a quantity of an antireflective compound and a s>rf^strate 
having a surface onto which said compound is to b^pplied; 
\ subjecting said antireflective compound to a chemicaj/^por deposition 
process so as to deposit said antireflectivefcompound in a layer 
.on said substrate surface; and 
applying^ photoresist layer to said aijtireflective compound layer to 
yields^he circuit precursor. 



45. The method ofVlaim 44/ wherein said antireflective compoimd 
comprises two cyclic moieties joined together by at least one alkyl group, wherein said 
alkyl group comprises from about 2/4 carbon atoms. 

46. The method crfclaim 45, wherein at least one of said cyclic moieties is 
aromatic. 

47 . The ga(fethod of claim 46, wherein\aid aij^atic mdieties are individually 
selected from the/group consisting of benzene, J^aph^alene, ^thracene, thiophene, 
fliran, and pyrrole moieties. 

48/ The method of claim 47, wherein at leas\one of said aromatic moieties 
is benzene. 

49. The method of claim 48, wherein said compoiind is 1,4-dixylylene. 

50. The method of claim 45, wherein said alkyl group\s an ethyl group. 



5 1 . The method of claim 45, wherein the strain energy of saiXcompound is 
II at least than about 10 kcal/mol. 
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The method of claim 44, wherein said substrate comprises a silicon 



wafer. 



5 3 . xnie method of claim 45 , wherein said chemical vapondeposition process 
comprises the stepsv^: 

(a) subjecting said compound to a sufficient tefnperature and pressure to 

foiTfl said compound into a vao^r; 

(b) cleaving the resulting vaporized cma^oimd; and 

(c) depositing said cleaved compouml on said substrate surface. 

54. The method of claim 53, Wherein said subjecting step (a) is carried out 
at a temperature of from about 35-16(rOsand a pressure of from about 2-50 mTorr. 

55. The method of jdaim 53, whe*;ein said cle^^g step (b) comprises 
breaking a bond between tw94)f the carbon aton\of said ajK^gisoup. 

56. The me^od of claim 53, wherein sai^ cleaWg step (b) comprises 
pyrolizing said compound. 

57. Trhe method of claim 56, wherein said pyrolizing step comprises heating 
said compound to a temperature of from about 580-700°C. 

The method of claim 53, wherein said causing step (c) comprises 
subjecting said cleaved compound to a temperature of from about 20^5 °C. 



59. The method of claim 44, wherein the antireflective compoimd layer on 
iid substrate surface after said applying step has a thickness of from about 300-5000 



# 0 
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60. The method of claim 44, wherein said antireflective compound layer is 
substantmlly insoluble in solvents utilized in said photoresist layer. 

61 . method of claim 44, further including the steM^: 

exp^ing at least a portion of said photoresist layer to activating 

radiation; / 
developing s^d exposed photoresist l^er; and 
etching said developed photoresWlayer. 

62. The method of claim 44yWherein the antireflective compound layer 
deposited on said substrate surface ah^rbs at least about 90% of light at a wavelength 
of from about 150-500 nm. / \ 

63. The method/bf claim 44, wh^ein the ^itireflective compound layer 
deposited on said substrate surface will be subjectedl tpTiMit of a predetermined 
wavelength and has a^ value of at least about 0.\ at said predetermined wavelength. 

64. The method of claim 44, wherein tnfe antireflective compound layer 
deposited on said substrate surface has a percent confohnality of at least about 85%. 

6?. The method of claim 44, wherein said substrate comprises raised features 
and stmcture defining contact or via holes, and said subjecting step comprises 
depositing a quantity of said antireflective compound in a layer on said features and 
sam hole-defining structure. \ 

66. The method of claim 44, wherein said antireflective compound has the 
structure of Formula 11. 
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67. A precursor structure formed during the course of the integrated circuit 
manuf^turing process, said structure comprising: 
a substrate having a surface; 

^a layer comprising an antireflective compound on said stirface, said 
antireflective compound layer being formed on said surface by 
a chemical vapor deposition process; anc 
a photoresist layer on said antireflective confound layer. 



68. The structurevof claim 67, v^herem said antireflective compound 
comprises two cycHc moieties Joined together Jay at least one alkyl group, said alkyl 
group comprising from 2-4 carbori atoms. 

69. The structure of clairja wherein at least one of said cyclic moieties 
is aromatic. 

70. The structufe of claim 69, v^ereinl IsAid arbmatic moieties are 
individually selected from the group consisting of^enzbn^, napiithalene, anthracene, 
thiophene, fiiran, andpyrrole moieties. 

7 1 . ^he structure of claim 70, wherein at least oh^ of said aromatic moieties 
is benzene. 

72. The structure of claim 71, wherein said compounasis 1,4-dixylylene. 

73. The structure of claim 68, wherein said alkyl group is an ethyl group. 



74. The structure of claim 68, wherein the strain energy of said compound 
is at least about 10 kcal/mol. 
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^75. The structure of claim 67, wherein said substrate comprises a silicon- 



wafer. 



76. 'Hie structure of claim 67, wherein the antireflective con^dund layer on 
said substrate surfac^ias a thickness of from about 300-5000 A. 

77. The structurexof claim 67, wherein said/^tireflective compound is 
substantially insoluble in solvents utilized in said phcitoresist layer. 

78. The structure of clairri 67, wHerein the antireflective compound layer 
deposited on said substrate surface absoj^ at least about 90% of light at a wavelength 
of from about 150-500 nm. 

79. The structure m claim 67, wherein the antireflective compound layer 
deposited on said substr^ surface will be subjected to\light\of a predetermined 
wavelength and has a]/value of at least about 0.1 a\said pr^ejjsmiined wavelength. 

80. TJie structure of claim 67, wherein the aiitireflective compound layer 
deposited on said substrate surface has a percent conformaiity of at least about 85%. 

8/. The structure of claim 80, wherein said subsVate comprises raised 
features and structure defining contact or via holes and said antireflective compound 
laye/ is deposited on said features and said hole-defining structure; 



82. The structure of claim 67, wherein said antireflective cornjjound has the 
structure of Formula II. 



